Introductory Engineering Corpus: A Needs Analysis Approach  by Shamsudin, Sarimah et al.
 Procedia - Social and Behavioral Sciences  70 ( 2013 )  1288 – 1294 
1877-0428 © 2012 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of ALSC 2012
doi: 10.1016/j.sbspro.2013.01.189 
 
Akdeniz Language Studies Conference 2012 
Introductory engineering corpus: A needs analysis approach 
Sarimah Shamsudina*, Amerrudin Abd. Mananb, Noraini Husinc,d 
a/bLanguage Academy, Universiti Teknologi Malaysia, UTM International Campus, Jalan Semarak, 54100, KualaLumpur, Malaysia  
cFaculty of Education, Universiti Teknologi Malaysia, UTM, Skudai, 81310, Johor, Malaysia  
d Universiti Teknikal Malaysia Melaka, UTeM, Durian Tunggal, 76100, Melaka, Malaysia  
 
Abstract 
Engineering students at the tertiary level are required to read specialised textbooks which contain a substantial 
amount of technical vocabulary or terminology that are necessary in their field of study. Engineering dictionaries are 
available in the market, but unfortunately they may not carry all the engineering terminology found in engineering 
textbooks. A list of corpus-based engineering vocabulary or glossary obtained from recommended introductory 
engineering textbooks that meet the needs of first year engineering students may assist them to better understand 
engineering terminology found in the textbooks. In order to develop this specialist glossary, a survey was carried out 
on a group of 45 engineering lecturers in a tertiary institution. The survey aims to find out the needs of first year 
engineering students for a glossary of introductory engineering terminology. In order to develop the glossary, 
favourite engineering topics from recommended textbooks should first be obtained. This paper will therefore present 
the results of the needs analysis.  
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1. Introduction 
specialised areas. University textbooks may carry terminology that students are not familiar with and this 
can affect their reading comprehension. Kennedy and Bolitho (1984, p. 
in particular science has its set of highly technical terms which are an intrinsic part of the learning of the 
discipline itself . Although there are a number of factors that can impede comprehension of reading texts, 
 
* Corresponding author. Tel.: +603-2615-4479; fax: +603-2615-4212. 
E-mail address: sarimah@ic.utm.my, ssarimah.kl@utm.my 
Available online at www.sciencedirect.com
© 2012 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of ALSC 2012
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
1289 Sarimah Shamsudin et al. /  Procedia - Social and Behavioral Sciences  70 ( 2013 )  1288 – 1294 
vocabulary continues to be one of the major impediments to reading comprehension. Marks et al. (1974, 
p. nfamiliarity with low frequency words, perhaps with only one such word in a 
sentence, may render meaningless an entire sentence, which may in turn, inhibit the comprehension of the 
meaning of subsequent sentences in the same passage . 
One of the ways which may instantly spring to mind in tackling unfamiliar terms or words when 
reading specialised texts is, of course, the use of specialised dictionary. Beginner students, it seems, 
simply need to check specialised terms from specialised dictionaries and their vocabulary problems would 
be resolved. Unfortunately, specialised dictionary may not be that helpful. Nation (1993, p. 123) says that 
he specialised subject 
 Amerrudin (2008), for example, found that there are business terms from business textbooks 
which are not found in business dictionaries. This suggests that some specialised engineering terms in 
engineering textbooks may not be found in engineering dictionaries. 
Thus, there seems to be a need to familiarise new students with engineering terms in engineering 
textbooks to facilitate reading of those textbooks. According to Williams (1981, p. 
progress in a content area subject  such as science, geography and economics  depends to a large extent 
on his ability to understand the terminolog  
Before we can familiarise students with the relevant engineering terms, the terms should first be 
identified. There are several ways to identify engineering terminology at the introductory level for 
engineering terms. But this is close to impossible as there are too many terms for them to remember. The 
researchers therefore came up with an idea on how to identify engineering terms at the introductory level 
terms at the introductory level could be identified from introductory engineering textbooks. To assist civil 
engineering students in reading their course textbooks, Shamsudin et al. (2008), for example, created a list 
of specialised terminology on civil engineering materials that were derived from computational linguistics 
ana -assigned textbooks on civil 
engineering materials.  
2. Problem Statement 
Students new to the engineering field may not have sound background knowledge in a new field of 
study, so making sense of engineering terminology can be a problem to them. This problem can be 
compounded by the fact that some writers are not helpful when writing their textbooks. Textbook writers 
are people who are often experts in their field, so specialised terms which are new or difficult to new 
students may not appear to be such to the writers. As such, they may not see the need to explain all terms 
to their readers. Unfamiliarity with new terms in engineering textbooks can pose reading comprehension 
problems to students. There is thus a need to identify engineering terms which could pose difficulty to 
students when they read their textbooks. In order to identify the engineering terms in introductory 
engineering textbooks, it is felt that the researchers should first identify the introductory engineering 
topics that first year engineering students should know at the initial stage of their study. It can be assumed 
that these topics found in the textbooks may carry engineering terms which could be unfamiliar to 
students. Differently worded, this simply means that in order to identify the probable terms unfamiliar to 
new students, the topics in introductory engineering textbooks the students should know must first be 
identified. 
3. Research Question 
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This study therefore intends to answer the following research question: 
What are the engineering topics that first year engineering students should learn at the initial stage of their 
study? 
4. Methodology 
The aim of this study is to identify the engineering topics that are important or necessary to beginner 
engineering students. From the topics identified as important or crucial by the lecturers, the researchers 
hope to trawl the engineering terminology which could eventually be used to develop a glossary of 
engineering terms for beginner engineering students. 
To identify the topics deemed important or necessary, several steps were taken. First, the researchers 
tried to identify the introductory engineering textbooks that are commonly used as textbooks for beginner 
students at the university by asking a number of Malaysian engineering lecturers who have had 
experience teaching first year engineering students. However, the university lecturers revealed that they 
did not use any introductory engineering textbooks in any of the engineering programs, but they know a 
number of engineering textbooks which could be useful to beginner students. After consultation with the 
lecturers, four introductory engineering textbooks available in the market were chosen to compile a list of 
engineering topics.  
The selected books are listed below: 
 Engineering Fundamentals: An Introduction to Engineering (4th Edition) by Saeed Moaveni (2011, 
Stamford, CT: Cengage Learning); 
 Foundations of Engineering (2nd Edition) by Mark T. Hotzapple and W. Dan Reece (2003, New York, 
NY: McGraw-Hill); 
 Engineering Fundamentals and Problem Solving (6th Edition) by Arvid R. Eide, Roland D. Jenison, 
Larry L. Northup and Steven K. Mickelson (2012;, New York, NY: McGraw-Hill); 
 Exploring Engineering: An Introduction to Engineering and Design (2nd Edition) by Philip Kosky, 
Robert Balmer, William Keat and George Wise (2010, Burlington, MA: Elsevier)  
 
topics. The topics can be grouped based on their themes. Several topics can be categorised under the same 
is found in three of the books with different 
. In book two, the 
 and in book three, it carries the title, 
Engineering Design , book one carries the same title, book 
two carries the title Engineering Design Method The Engineering 
Design Process  The topics were then compiled in a table and inserted into the questionnaire to be ticked 
by the lecturers if the topics were found to be useful to beginner engineering students. 
4.1. Participants 
The participants of this study are engineering lecturers and tutors from Universiti Teknikal Malaysia 
Melaka. The reason for choosing participants from this university is because it is a university which 
majors in engineering.  
 
4.2. Research instrument 
The instrument that is used in this study is a questionnaire. The questionnaire consists of two sections, 
namely Part A which seeks demographic information and Part B which seeks information on the possible 
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topics deemed useful or necessary for beginner students. There are seven demographic questions in Part 
A and eight questions in Part B which are dichotomous or a combination of dichotomous and open-ended 
questions. The demographic questions in Part A require the respondents to provide their personal 
particulars such as their names (which will not be made public), course(s) taught, department, faculty, 
number of years of teaching experience, level of education and gender.  
As for Part B, Question 1 requires the respondents to tick the topics that first year engineering students 
should know at the initial stage of their study based on a given list of topics compiled from the four 
selected introductory engineering textbooks mentioned above. Question 2 requires the respondents to list 
any other introductory engineering topics that they think first year engineering students should know at 
the initial stage of their study apart from the list given in Question 1. Question 3 is a dichotomous 
question that asks the lecturers if they have had experience teaching first year engineering students. If 
they tick yes, they have to answer Question 4 which aims to find out if they actually introduced those 
students to introductory topics on engineering. If the answer is yes again, they have to write the amount of 
time they allocated to introduce those topics and the topics covered. Otherwise, they are requested to 
provide their reason(s) for not doing so.  
Question 5 requires the lecturers to give their opinion(s) on whether it is important to introduce first 
year engineering students to the introductory engineering topics before they go into their area of 
specialisation and provide reason(s) for their choice. As for Question 6, the lecturers are required to 
provide their view(s) on whether it will be useful for first year engineering students to be given a glossary 
of engineering terms to equip them at the initial stage of their engineering programme and their reason(s). 
Question 7 asks if the lecturers think that first year engineering students are having problems when they 
are being taught engineering terminology and explain their choice. The final question, Question 8, 
requires the lecturers to give their opinion(s) on the idea of having a glossary of introductory engineering 
terminology for Malaysian undergraduate engineering students. 
5. Data Analysis 
Data from the dichotomous questions in the questionnaire were analysed using frequency count, 
whereas data from open-ended questions were analysed via content analysis. 
6. Results and Discussion 
Forty-five engineering lecturers and tutors took part in this study. With reference to the data collected 
from Part A of the questionnaire, the respondents are from four engineering faculties in Universiti 
Teknikal Malaysia Melaka. The faculties are Faculty of Electronic (n=20), Faculty of Electric and 
Computer Engineering (n=16), Faculty of Mechanical Engineering (n=7) and Faculty of Manufacturing 
-six of them have 
master s degrees, seven hold bachelor  degrees and two have doctorate degrees. The majority of the 
participants in this study are males, which is 33 and 12 are females. This phenomenon is quite common as 
engineering is a male dominated field of study. 
In essence, data from Part B of the questionnaire will provide the results based on two domains of this 
research, that is, on engineering topics and engineering terms. The following discussion will first present 
the findings on questions related to engineering topics. The first question is devoted to identifying the 
topics in the introductory textbooks which the lecturers suggest are essential for their students at the 
initial stage of their study. Once the topics are known, it would then be easier for the researchers to 
identify engineering terms found in the topics identified. The topics in which at least 32 or three-quarter 
of the lecturers ticked as topics that first year engineering students should know at the initial stage of their 
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study were selected as a provisional guide to create an introductory engineering corpus (a collection of 
texts on introductory engineering). This corpus will in turn be used to identify introductory engineering 
terminology for the development of a glossary of engineering terms for beginner engineering students. 
There are altogether ten topics identified by the lecturers for this study. The selected topics with their 
frequency count and theme are shown in Table 1. 
There are a few other topics deemed important for first year engineering students apart from the list of 
topics provided in the questionnaire. These topics were not considered for this study as they were 
proposed by only four of the lecturers. Furthermore, none of the four lecturers suggested the same new 
topic. 
One of the items in the questionnaire asked the lecturers to indicate if they have had any experience 
teaching first year engineering students, and whether they had introduced their students to introductory 
engineering topics. Out of the 45, 30 of them have had the experience of teaching first year engineering 
students. Out of the 30 who have taught those students, only 25 introduced their students to introductory 
engineering topics. The lecturers were also asked to indicate the amount of time they spent on teaching 
introductory engineering topics. The amount of time 22 of them allocated to introduce those topics varies 
from only 20 minutes to one semester. Half or eleven of them spent between twenty minutes and three 
hours only per semester to do so. Eight took four to six hours whereas the rest, which is three, introduced 
the topic between 14 and 28 hours. Among the topics that they covered are the engineering field, basic 
electrical theory and electronic circuits, basic communication engineering, engineering measurement and 
mathematics in engineering. 
 
Table 1. Important introductory engineering topics according to theme and frequency 
 
Theme Topic Frequency 
The Engineer   
What is an Engineer 37 
The Need for Engineering 36 
Engineering Disciplines and Related 
Fields 
34 
Engineering Communications   
Communication Skills and Presentation 
of Engineering Work 
34 
Problem Solving   
Problem Solving Approach 33 
Tables and Graphs   
Linear Equations 34 
SI Systems of Units   
SI Units and Symbols 33 
Electric Current and Related 
Parameters 
  
Electric Current as Fundamental 
Dimensions 
32 
Probability and Statistics in 
Engineering 
  
Statistics  Basic Ideas 32 
Electrical Theory   
Introduction to Electrical Theory 35 
 
When the lecturers where asked to indicate whether it was important to introduce first year engineering 
students to introductory engineering topics before going into their area of specialisation, a majority of 
them (43 out of 45) agreed that it is important. The other two did not respond to this question. The 
reasons given for their agreement can be summarised as the following; firstly, the lecturers think that 
introductory engineering topics are necessary in order to develop their understanding of fundamental 
knowledge before entering the application stage. Secondly, they agreed that in order for the students to 
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grow, mature and move into their area of specialisation, it is important that the foundation of engineering 
should first be established.  
This section will now turn to the second domain of the research, that is, items on engineering terms. 
When asked if their first year engineering students are having problems when they are taught engineering 
terminology, out of 36 lecturers who responded to the question, seventy-five percent or 27 of them agreed 
that their students had problems with engineering terminology while the rest said no.  
All those who agreed gave their reasons, and they can be summarised as follows: 
 The students do not have background knowledge in engineering and engineering terms and many of 
them come from non-technical secondary schools.  
 The students have poor language skills and some of them come from secondary schools, matriculation 
colleges and polytechnics which use the Malay language for their engineering terms. 
 Lack of interest and focus. Some of the students who are taking up engineering did not select the 
programme by choice but were simply offered to them. So these students are not motivated. Some feel 
that everything about engineering is difficult and thus they become demotivated and lose their focus.  
When they were next asked whether there is a need for a glossary of introductory engineering 
terminology for Malaysian undergraduate engineering students, 33 out of 45 lecturers think that it is 
necessary. They agreed that the idea of having a glossary is necessary to facilitate the learning of 
engineering terminology, to develop strong background knowledge in their specialised engineering 
subjects and to prepare the students for their future job needs. One of the lecturers even think that it 
would be better if the glossary is turned into a digital version.  
On the question which asked whether it would be a good idea to equip the students with a glossary of 
engineering terms at the initial stage of the engineering programme, 27 out of the 45 lecturers responded 
to the question. 25 out of 27 who responded suggest that it will be useful while the other two said no. The 
other 18 did not respond to the question possibly because they were not sure of the usefulness of the 
glossary. There are many reasons given by the respondents who agree that it will be useful. In sum, the 
respondents think that a glossary of engineering terms will familiarise the students with the terms that are 
essential to their study; it will facilitate the learning of those terms when undergoing the programme; it 
will help the students in their technical writing; it will equip them for future reading and more advanced 
engineering knowledge; it would make them less fearful of engineering programmes or subjects; it would 
enable them 
the students to always refer to the glossary whenever they find problems with engineering terms.  
7. Conclusion 
The findings of this study suggest that there is no such thing as an introductory engineering or a 
familiarisation programme for students who would be placed in the various engineering programmes in 
Malaysia. Once the students are selected to study engineering, they would instantly be placed in the 
various engineering fields, such as mechanical engineering, civil engineering, manufacturing engineering 
or other engineering programmes, and they would study the courses in those respective fields 
immediately. It is felt by the researchers that the transition is rather too sudden because some students had 
just finished their secondary or college education where specialisation is not yet the norm.  
The opinions of the researchers seem to be shared by the participants of the study. The study suggests 
that introductory engineering topics are essential to beginner engineering students. It seems that a gentle 
introduction is more preferred than a sudden introduction to a challenging programme like engineering. It 
appears that it makes better sense to introduce the easier topics to beginner engineering students so that 
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effects on their overall study performance. Besides that, introductory engineering topics can act as a base 
 
Similarly, the results of this study also suggest that it is important to provide an engineering glossary 
for beginner engineering students. These students who have just left secondary schools or colleges may 
face a certain amount of culture shock because university education entails subject specialisation. This 
would mean that they would have to read specialised texts which carry engineering terminology 
unfamiliar to beginner students. Equipping them with a glossary of engineering terms would go a long 
way in helping them to read their existing and future, more advanced engineering texts.  
In a way, perhaps this study may open the eyes of engineering curriculum designers to be more helpful 
to beginner engineering students to avoid them from experiencing unnecessary culture shock during their 
beginning undergraduate study. 
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